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BEPTHKAJIbHOE PACIIPE^EJIEHHE MHPAEJHAHEB 
PHILOPHTHALMUS RHIONICA 
(TREMATODA, PHILOPHTHALMIDAE) B TOJIU^E BO^bl 

0. K). CeMeHOB 

Ka^e^pa 3oojiorHH 6ecno3BOHOHHBix JleHHHrpaACKoro rocy^apcTBeiraoro yHHBepcHTeTa 

y Mnpai^HAneB Philophthalmus rhionica HeT KaKOH-jra6o npnyponeHHoCTH k pacnpe- 
AejieHHio b onpe^ejieHHLix ynacTKax tojiiah boabi. Ecjih Ha hhx He ^eiiCTByeT CBeTOBOH 
pa3,npa>KHTejiB, jihhhhkh nocTeneHHO yxoAHT H3 3 ohbi nepBOHanajiBHoro pacnpeAejieHHH 
(noBepxHoCTHBie ynacTKH), CKanjiHBanCB b ochobhom y Ana. 3 tot npon,ecc bpha jih CBH3aH 
c npoHBjieHneM OTpni^aTejiBHoro reoTaKCnca, cnopee Bcero oh H^eT 3a cneT noCTeneHHoro 
norpy>KeHHH cjia6eioin;HX MnpaAHAneB. CBeTOBoii pa3Apa>KHTejiB hbjihgtch onpeAejimomHM 
b pacnpe^ejieHHH jihhhhok no rjiy6nHe BO^oeMa. 

BepTHKajiLHoe pacnpe^ejieHne MnpaijHAHeB TpeMaTOA b TOJim,e boabi 
HB jiaeTCH HanMeHee H3yaeHHLiM ajieMeHTOM SnoJiornH 3 thx jihhhhok. B jraTe- 
paType BCTpeaaiOTca jihhib 0T,n;ejiLHLie ynoMHHamiH 06 hx reoTaKcnce. 
Ilpn 3T0M 3H3K 3T0r0 TaKCHCa CBH3LIBaiOT 06LIHHO C npOHBJieHHeM (|)OTOTaKCHCa r 
a Taione c xapaKTepoM pacnpeAejieHHH mojljiiockob — npoMeasyToa- 
hlix xo3aeB — no BO,n;oeMy (Mattes, 1949; Takahashi e. a., 1961; 
BjiaAHMnpoB, 1962; 3a6jion;KHH, 1962; Taft, 1973). O^HaKo 3Ta Toaaa 
3peHHH ao cnx nop em,e He HaniJia 3KcnepnMeHTajiLHoro noATBepas- 
AGhhh. B HacTOHm,en pa6oTe 6mia nociaBJieHa 3aAaaa blihchhtl 
3KcnepnMeHTajiLH0 ocoSemiocTH BepTHKajiLHoro pacnpeAejieHHH 
Mnpan;HAHeB Philophthalmus rhionica b TOJim;e boabi h BJinamie, 

KOTopoe 0Ka3LiBaeT Ha Hero CBeT. 

MATEPHAJI H METOJJHKA 

rtojiyneHne MnpaAHAneB Ph. rhionica npoBOAHJiocB no mcto- 
AHKe, onncaHHoii paHee (CeMeHOB, 1976). YcTaHOBKa, ncnoJiB30- 
BaHHan ajib H3yaemiH BepraKajiBHoro pacnpeAejieHHH MnpaipiAHeB, 
npeACTaBJiHJia co6oh CTeKjiHHHyio Tpy6ay (1 cm b A^aMeTpe h 
50 cm b AJiHHy) c otxoaheahmh ot Hee aepe3 Kaa^ABie 10 cm KopoT- 
khmh (1.5 cm) Sokoblimh oTBOAaMH, 3aKaHHHBaioni,HMHCH Ha KOHn;e 


Phc. 1. yCTaHOBKa ajih nccjieAOBaHHH BepTHKajiBHoro pacnpeAejieHHH Mnpa- 
AHAneB b Tojime boabi. 

06'BHCHeHHe b TencTe. 

pe3HHOBOH TpySoHKOH c jia6opaTopHLiM 3a>KHMOM (pnc. 1). Tpy6aa ycTaHaB- 
jiHBajiacB BepTHKajiBHo Ha nrraTHBe. IIoa KajKABiM Sokoblim bliboaom noMein,a- 
jiacB HeSoJiBHiaa eMKocTL. TaKHM o6pa30M, Been o6i»eM boabi, 3an jnoaeHHLiH 
b ycTaHOBKe, pa3Aejiajica Ha 5 BepTHKajiBHLix 3 oh rjiySnHLi, HyMepaipiH ko- 
topbix npoH3BOAHJiacB, HaanHaa c BepxHen. B 3aBHCHMOCTH ot 3aAaan 3Kcnepn- 
MeHTa ycTaHOBKa jih6o hojihoctbio ocBemajiacb hjih 3KpaHnpoBajiacL ot CBeTa r 
jih6o BLiCBeanBajiHCL oTAejiBHLie 30 hli. B nocaeAHeM cayaae BMecTo CTeKJiHHHOH 
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TpySKH npHMeHHJICH CTeKJIHHHblH, nyCTOTejILIH CTOJlS, HMeiOIIJHH KBa^paTHOe 
ceaemie co ctopohoh b 1 cm. Tanaa Mo^n^HKaipia 6mia BLi3BaHa TeM, aTo 
BHyTpn ipuiHHflpHaecKoro oS'LeMa hgbo3mo>kho jioKajibHoe BbicBeanBamie 
KaKoro-jm6o onpe^ejieHHoro yaacTKa, aTo c jierKocTbio BOcnpoH3BO£HTca 
b cjiyaae, ecjra aumKocTb Haxo^HTca b cocy^e c napajuiejibHbiMH Apyr 
Apyry CTeHKaMH. 

Ilepeji; Ka2K£biM onbiTOM b ycTaHOBKy HajiHBajiacb cpe^a IIpecKOTTa c Ta- 
khm pacaeTOM, aToSbi Ty^a Morjio noMecTHTbca em;e 2 mji ^kh^kocth. Ilocjie 
3Toro npn noMonjH IlacTepoBCKHx MHKponnneTOK (ot 5 ao 50 cm b fljnray) b Ka- 
KyiO-JIH6o H3 30H B 3aBHCHMOCTH OT KOHKpeTHOTO onbiTa BbinyCKaJIOCb OT 100 
AO 400 MnpaipmneB. He pe3 onpe,n;ejieHHbie npoMonyTKH BpeMeHH (5, 30 hjih 
60 mhh) cpe^a cjiHBajiacb, Haamiaa c BepxHefi 3 ohli. CoSpaHHbie TaKHM o6pa- 
3 om MnpaipiftHH $HKCHpoBajiHCb CMecbio aScojiiOTHoro cnnpTa H yKcycHOH KHC- 
jioth h noAKpaniHBajincb KapMHHOM, nocae aero noflcaHTbiBajincb b naMepe 
EoropoBa. Kaa^biH onbiT noBTopajica He MeHee 5 pa3. 

PE3YJIbTATbI HCCJIEAOBAHHH H HX OBCYHCJIEHHE 

y MapaijH^neB Ph. rhionica HaSaio^aeTca ^obojibho cjioauiaa peaKi^na 
Ha CBeT (CeMeHOB, 1977), yanTbiBaa KOTopyio HccjieflOBamie hx BepraKajibHoro 
pacnpe^ejieHHa nepBOHaaajibHo npoH3Bo#Hjiocb b nojmon TeMHOTe. Kan no- 
Ka3ajin 3KcnepnMeHTbi, oho b nepByio oaepe^b 3aBHCHT ot ncxo^Horo pa3Mem;e- 
hhh jihhhhok h ot BpeMeHH, npoinep;niero c MOMeHTa hx Bbinycna. MnpaipiflHH, 
noMenjeHHbie b nepByio 30Hy, oSjia^aioT TeH^empieH k nocTeneHHOH MnrpaipiH 
b 6 ojiee rjiySoKne cjioh bo^bi (pnc. 2, A, B, B ). B cayaae, ecjin jinaHHKH 6 bijih 
B binymeHbi b III, V hjih paBHOMepHo bo Bee 3 ohbi, to aepe3 30 mhh xapan- 
Tep hx pacnpep;ejieHHH npH6jiH3HTejibHO o^HHaKOB. Eojibinaa aacTb (40 — 50%) 
cKanjiHBaeTca y £Ha, okojio 20% cocpe^oTaanBaeTca Ha noBepxHocTH, ocTajib- 
Hbie pacnojiaraioTca b TOJinje bo^bi (pnc. 2, r, /f, E). IIoAoSHoe pacnpe^ejieHHe 
HaSaio^aeTca fljia jinanHOK jiioSoro B03pacTa b HHTepBajie ot HecKOJibKnx mh- 
HyT ro 8 a. 

Pacnpe^ejieHHe MnpaipmneB no rjiySnHe npHHHMaeT ^pyron bh£, nor^a 
o^Ha H3 3 oh ocBem;eHa. Tan, ecjin MnpaipiflHeB BbinycnajiH b I 30He, nocae 
aero OHa ocBenjajiacb, to npnMepHo o^HHaKOBoe KOJinaecTBO JinanHOK cnanjiH- 
Baaocb b I (36%) h V (38%) 30Hax (pnc. 2, JE). Bh^ho, aTo xapaKTep pac- 
npe^ejieHHa 3aMeTHo OTjinaaeTca ot pacnpe^ejieHHa b nojiHon TeMHOTe (I 30Ha 
55%, V — 16%, pnc. 2, B). 

J^aHHaa cepna 3KcnepHMeHTOB (/$f), Tan ace nan h Bee npe^bi^ymiHe, npo- 
BO^Hjiacb c Hcnojib30BaHHeM cMemaHHOH rpynnbi MnpaipmneB, t. e. b cocTaB 

KOTOpOH BXO^HJIH JIHaHHKH, o6jia^aiOII];He nOJIO>KHTejIbHbIM ^OTOTaKCHCOM 
(« + » MHpai^H^HH), OTpHI^aTeJIbHblM $OTOTaKCHCOM («—» MHpai^H^HH), H JIHaHH¬ 
KH, HH£H<|)<|)epeHTHbie k ycjioBHHM ocBenjemia («0» MHpaipmnn). O^HaKo, ecjin 
no^oSHbiH 3KcnepHMeHT npoBecTH 0T,n;ejibH0 jikhib c «+» hjih «—» MnpaipmnaMH, 
to KapTHHa 6yp;eT coBceM hhoh. B nepBOM cjiyaae Ha noBepxHocTH b ocBenjeH- 
hoh 30He ocTaHeTca 60% MHparpmneB h jikhib 17% co6epeTca b caMon rJiy6o- 
koh I 30He (pnc. 2, 3). B onbiTax c «—» Mapaipi^naMH, Hao6opoT, b I 30He 
3aji;ep>KHTca tojibko 19 % JinanHOK, b to BpeMa Kan 47% hx yn^eT Ha p;ho 
( pnc. 2, H). CpaBHeHne pe3yjibTaTOB onbiTOB bthx Tpex cepnn (/7f, 3, H) 
npHBejiieHo b TaSjmije. Xoporno bh^ho, hto aHajiHTnaecKH noftcaHTamioe pe- 
3yjibTHpyioiii l ee pacnpe,u;ejieHHe onbiTOB cepnn 3 h if, b kotopbix Hcnojib30Ba- 
JIHCb JIH60 TOJIBKO « + », JIh 6 o «—» MHpapH^HH, npaKTHaeCKH H^eHTHHHO pac- 
npe^ejieHHio CMemaHHOH rpynnbi JinanHOK (JE). 


Phc. 2. BepTHKajibHoe pacnpe^ejieHne Mapauin^neB Philophthalmus rhionica. 

CTpejiKOH o6o3HaqeHO MecTO BbinycKa MnpaijimneB, hitphxobkoh — ocBemeHHan 30Ha (ocBemeHHOCTb — 
1000 JIk), «+» — CMemaHHan rpynna MHpapH^HeB, «-f'» — MHpapHHHH, o6jiaji;aiomHe nojio>KHTejibHbiM 

$OTOTaKCHCOM, «—» — MHpapHHHH, OSjiajjaiOmHe OTpnpaTeJIbHblM $OTOTaKCHCOM. IIpOHOJUKHTejIbHOCTb 
OTHejibHoro aKcnepHMeHTa: b cepnn A — 5 mhh, B — 60, b ocTajibHbix cjiynanx — 30 mhh. no ochm ophh- 
HaT — KOJinnecTBO Mnpapnji;HeB (b %); no ochm aScpncc — BepTHKajibHbie 30hm: I 30Ha — 0—10 cm 
rjiyOnHbi, II — 11—20, III — 21—30, IV — 31—40, V — 41—50. 

OCTajIbHbie o6T»HCHeHHH B TeKCTe. 
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BepTHKajibHoe pacnpeAejiemie Mnpai(HAHeB Philophthalmus rhionica b TOJin;e boau 


CepHH 

onwTa 




3oHa (cm) 



MHpapHAHH 

I 

(0-10) 

II 

(11—20) 

III 

(21-30) 

IV 

(31—40) 

V 

(41—50) 

3 

« + » 

60.2+6.4 

12.8 + 4.2 

4.5 + 2.1 

5.4+2.1 

17.1 + 5.3 

H 

«-» 

19.7 + 5.1 

11.2 + 3.1 

8.7+3.3 

13.6 + 3.1 

46.9 + 7.2 

Oa?HAaeMoe pacnpeAe- 
jieHHe « + » rpynnbi 
MHpaAHAiieB npn 

cpaBHeHHH pe3yjib- 
TBTOB OriMTOB CepHH 

3 H U 

39.9 

12.0 

6.6 

9.5 

32.0 

m 

| « + » 

36.4 + 7.1 

13.1 + 4.3 

6.6 + 3.6 

6.2 + 3.2 

37.8 + 7.0 









BjiHHHne CBeTa Ha BepTHKajiBHoe pacnpeAejieHne MHpaijHAHeB HarjiH^HO 
HjijiiocTpHpyeTCH h ApyrnMH onwTaMH (pnc. 2, K, JI). B ^aHHOM cjiynae «+» 
Mnpan;HAHH, BBinym,eHHBie b I 30Hy, yxo^HjiH b ocBern,eHHyio V (K), a jihhhhkh, 
noMemeHHLie b V 30Hy, «npe,n;no T iHTajiH» cKanjinBaTbca Ha CBeTy b I 30He (JI). 

Cy,n;H no nojiyneHHbiM AaHHBiM, y MHpaijHAneB Ph. rhionica KaKOH-jraSo 
npHyponeHHOCTH k pacnpeAejieHHio b onpeAejieHHBix ynacTKax tojiih,h boabi 
HeT. B cjiynae, ecjin Ha hhx He AencTByeT cbotoboh pa3ApanuiTejiB, jihhhhkh 
nocTeneHHo yxo^HT H3 3ohbi nepBOHanajiBHoro pacnpeAejieHHH, cKanjiHBaHCb 

b ochobhom y AHa (pnc. 2, A, B, B). 
J 0 npnneM 3tot npon;ecc bpha jih CBH3aH 

c npoHBjieHneM nojio>KHTejiBHoro reoTan- 
cnca, cKopee Bcero oh hact 3a cneT 
nocTeneHHoro norpynseHHH cjia6eiom;Hx 
Mnpan;HAHeB. B noATBep>KAeHHe 3Toro 
npeAnojiovKeHHH mo>kho npnBecTH pe- 
3yjibTaTbi onbiTOB no BBDKHBaeMOCTH 
MHpaHiHAHeB, B3HTBIX H3 pa3JIHHHBIX 

3oh, npn hx ecTecTBeHHOM pacnpeAejie- 



Vacbi 


PhC. 3. KpHBbie BBDKHBa eMOCTH MHpaAHAHeB 
Philo phthalmus rhionica, b3htbix c paBjraHHOH 
rjiy6HHbi, npn hx ecTecTBeHHOM pacnpeAejieHHH 
nO BepTHKajIbHBIM 30HaM. 

I 30Ha — 0—10 cm rjiyQuHH, II — 11—20, III—21 — 
30, IV — 31—40, V — 41—50. IIo och opAHHaT — ko- 
JIHHeCTBO MHpapHAHeB, no OCH aQCAHCC— B03paCT MH- 
paAHAneB. 


hhh no rjiySnHe (pnc. 3). B 3tom 3KcnepnMeHTe okojio 2000 jihhhhok 6bijio 
BbinyipeHo b TeMHOTe b I 30Hy. Hepes 1 n ohh 6bijih co6paHbiH3 Kan^AOH 30hbi 
h no MeTOftHKe, onncaHHon paHee (CeMeHOB, 1976), npocjienseHa npoAOJinui- 
TejiBHOCTB hx >kh3hh. Bhaho, hto b A®yx BepxHHx 30Hax HaxoAHjiHCb 6ojiee 
>KH3HecnOCo6HBie MHpaiJHAHH, neM JIHHHHKH, B3HTbie H3 III—V 30H. 

HecoMHeHHo, hto y MnpaijHAHeB Ph. rhionica cbbtoboh pa3Apa>KHTejib 
HBjineTcn onpeAejinioiiAHM b hx pacnpeAejieHHH no rjiySnHe BOAoeMa. Ha^o 
TaKjne oTMeTHTB, hto bo Bcex hcc jieAOBaHHBix cjiynanx jihhhhkh He o6pa30BBi- 
bbjih 3aMeTHbix cKonjieHHH HenocpeACTBeHHo b TOJinje boabi, t. e. bo II—IV 30- 
Hax. 

/Jobojibho nacTO npn onncaHHH noBeAeHHn MnpaijHftHeB $HrypnpyeT TepMHH 
reoTancHC (Mattes, 1949; 3a6jion;KHH, 1962; THHei^HHCKan, 1968, h aP-)> ne- 
cmotph Ha to hto HHiyie, ^an^e b HeejieAOBaHHHX, cneipiajiBHO nocBHm,eHHBix 
3toh npoSjieMe (Yasuraoka, 1953; Takahashi e. a., 1961; Chernin a. Dunovan, 
1962; BaHftH, 1973), $aKTHnecKH ero cymecTBOBamie He noKa3aHo. J^ejio 
sanjiionaeTCH b tom, hto no pe3yjiBTaTaM hoao6hbix pa6oT, b kotopbix on;eHHBa- 
eTcn jihihb oKOHnaTejiBHoe pacnpe,n;ejieHHe MnpaijHAHeB b npocTpaHCTBe (jih6o 
nyTeM b3hthh npo6 c pa3JiHHHOH rjiySnHBi, jih6o no nacTOTe 3apa?KeHHn moji- 
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JIIOCKOB, pacnOJIOtfeeHHBIX Ha pa3JIHHHBIX ypOBHHX), TOBOpHTB 0 HaJIHHHH HJIH 

OTcyTCTBHH reoTaKCHca He npe^CTaBjiHeTCH bo3mo>khbim. 

Toro hto6bi cAejiaTB hoao6hbih bbiboa, Heo6xoAHMo pacnojiaraTB hh- 
$opMan;HeH xoth 6bi ho oahomy H3 flByx momghtob, npHcynpix jno6oMy TaKcncy. 
A HMeHHO, 3HaTB, KaK COpneHTHpOBaHO TeJIO HOTBOTHOrO OTHOCHTeJIBHO HCTOH- 
HHKa pa3,n;pa>KeHHH, kotopbim b a^hhom cjiynae hbjihiotch chjibi rpaBHTaipiH, 
h nan BBirjiHAHT xapaKTep ,n;BH>KeHHH jihhhhok b nojie 3 thx chji. Tex nop, 

HOKa 3TH CTOpOHBI HOBe^eHHH MHpaHjHflHeB He 6yAyT H3BeCTHBI, ^eJiaTB BBIBOABI 
o cymecTBOBamm reoTaKcnca npe>K,n;eBpeMeHHo. B CBoe BpeMH flcypaona 
(Yasuraoka, 1953), HCCJieflyn peanipra MnpaipiAHeB Fasciola hepatica Ha pa3- 
jiHHHBie $H3HnecKHe $aKTopBi cpeABi, o6omeji TepMHH «reoTaKCHC», 3aMeHHB 
ero 6ojiee HeHTpajiBHBiM hohhthgm «BepTHKajiBHoe pacnpeflejieHne», a b bbi- 
BO,n;ax pa6oTBi CAejiaji npeAnoJKUKeHHe o tom, hto CKonjieHne MnpaipiAHeB 
b BepxHHx nacTHX boabi, bo3Mo>kho, CBH3aH0 c npoHBJieHHeM reoKHHe3a, 
OAHano h 9Ta rnnoTe3a ocTaeTcn 6e3 noATBep^KA^HHH ao chx nop. 
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VERTICAL DISTRIBUTION OF PHILOPHTHALMUS RHIONICA (TREMATODA, 
PHILOPHTHALMIDAE) MIRACIDIA IN WATER COLUMN a 

0. Ju. Semenov 
SUMMARY 

It has been established as a result of our investigation that miracidia of Ph. rhionica 
have no timing to the distribution in certain layers of the water column. If there is no photic 
stimulus, larvae leave gradually the first distribution zone (upper stratum) gathering 
mostly at the bottom. This process is hardly connected with the positive geotaxis but 
more likely with the wear miracidia immersion. Undoubtedly, the light stimulus is deter¬ 
minative in the distribution of larvae at depths. 
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